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A OOLCRICIER sqé,é'zimzmm GRADIKIT IS ONIUN Rix T=TIPSY
By Joshus Iederbergs
Deparsment of Zoolegy, und Jepartment of Botuny
Colwabia University.

It was recognised by lavand in 1928 that the resulss of the sstion
of colohicine on meristematio,somatic itissnes are % necesrarily a uni
iorm polyploidy. He svates that after the treatment, on onion root-tipe,
there is "a desided gorrelation between the chruamosome number of a oell
and the position of the gell in the root.” The cells of higher ploidy
weres found in the proximul parts of the merdstem. Thersaiter, the aint:l
meristen was progrevsively reoonstituted to the ddploid number,possidly
by 8 diiierential division rate which favorec the proliferation of dip-
loid cells. Such a phenomenon might account in part for some of the
teahnionl dlfiloul tles whieh are encountsred in the use of cocichiuine
in the srvificial prodnosien of rolyrloid plante.

Cn the basis 0f c¢hunve okservaticne on the ovcvurrence of normul
mitoses in colohicine treated materisl,an investigation was undertoken
t0 devermine whether or not there was an orderly,reguluy difierential
reaotion of diiierent paxts of the onion root to the notion of esolohi-
oine, '

Colahlicine efieats polyploidy through an inhibition of tune metion
»f the mitovio up}nalo. Alshough the centromere split 18 relutively
delayed, the ohromosomal proceeses go shead as far as en initial,sppar-
ently outonomoun separation of the chromatids. The centromere aoes
finally rplit bLut there is no anaphese mevement and the dowbled num-
ber of chromonomes 18 included in s sing.e rectlvution nuoieus. "he
name g-nitosim has been adopted f£or this prooe:s.Jt 18 ensily charsoe-~

terized by the failure of cvorientation and oongression, the abasnoe



of spiile £ibers in Lixed material, and the ap:-earance 0f ssparatec
ohrematids joined at & conspieuous oeniromere.d.f.

Bulbs of thé yellow onion,{Allium cepa) .ware germinated in §.p
water. After roots one to two centimetvers long had appenred,the
water was replaced with an aqueous solution of colchiocine (Celohicine
Alksloid, amorphoum, Mallinexrodt) at concentrations of (GUD - 006 /.
After & givan time of Lrrxersion in thia solution the rovt Tips were
fixed in Karpachenko or Bouln, dehydrsated through dloxan, mounted in
pars fin, and ¢ut longitidinaliy av 8 micronss The sections were then
stained with Iron Haematoxylin, Hewton's Vlole't. or Feulgen,

It moon appeared that mitoser and o-mitosss can exist in the sane
"root tip, tut thelir relative distribution is not randam. Invariatly,
mitoses were found in the distal,c-mitosoe in the proximal yortion
of the root. The zones of mitosis and of e-mitosie are g0 Alsiinet as
to leave no doubtt as to the reality of this phencmenon,whioch was noted
in each of almest a hundred roota. In transitional zones, tripllar
miﬁgosea were very ocuasionaily secn. In general, the efiect of the
higher conoenirasion of @ocscnicine 1g to produce & rel.tively niguer
properiion of c-mitoses, anc 0f the volume o~cupied by them in ine
root. The plane of demareation beiweeé. w6 two gones Jdoer 10t remalan
Btationrry, imut moven distal.y,reacndng Ate pesk,at whioch almost adl
division figures are c-mitotio, at about 11l hours of ireatment,

Considering the ovourrence of o-mitosis as thé oytologiecal inailoator
of tie celils susceptibility o colechicine, theme remul.: oni be inter-
Preteuw ulk & graded susoenptibility ,along the root's longituainel uxis,
of the cells to colohicine. That dl.iereniinl permeablility,or trune-
port mechaniems,or inwinale diifearencea {n the celi's phyvairliogy alung
the line of this gradient may be invilveu, i seoopnized but the dnta



40 not yet permit any decisgion among the various alternative hyrotheves,
A macroscopic result of the exivcots of oolohioine ig the induction
0of & bulbous ewelling, o:vtumour, in the a:iecoted root-vip, the mechan-
ism Or the produe tiou of which is siili oouurowraia]}'g' * At thase
threshola concenirations, tae ocontinued mitotio,ana oeli-proliferatory
aotivity of pari of tie meristem permits the formation of very elongate

tunours, some dne (0 Ltwo ceanlimelbers in lengih,over a parioa of aayve,
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